Protein synthesis in yeast. Structural and functional analysis of the gene encoding elongation factor 3.
The yeast translational elongation factor 3 (EF-3) stimulates EF-1 alpha-dependent binding of aminoacyl-tRNA by the ribosome. The requirement for EF-3 is unique to fungi; a functional analog has not been found in prokaryotes or other eukaryotes. We have isolated and characterized the structural gene, YEF3, that encodes EF-3. The YEF3 gene is present in one copy/haploid genome and is essential for vegetative growth. DNA sequence analysis revealed that the YEF3 gene contains an open reading frame of 1044 codons. The deduced amino acid sequence contains two repeats of a nucleotide-binding motif, which is similar to the nucleotide-binding consensus sequences of hydrophilic, membrane-associated ATPases. EF-3 catalyzes ATP hydrolysis in a ribosome-dependent manner. A modified assay procedure has been developed that allows measurement of the ATP hydrolytic activity of EF-3 in cell-free extracts without interference by other nucleotide hydrolyase activities. Using this modified assay, we have shown that the wild-type YEF3 gene restores heat stable EF-3 activity in a yeast strain containing a temperature-sensitive EF-3. Introduction of the YEF3 gene on a high copy number plasmid into yeast strains increases the ribosome-dependent ATPase activity. The level of EF-3 protein is also increased 3-5-fold. Elevated EF-3 protein levels did not cause a significant increase in EF-1 alpha and EF-2 protein. Yeast strains containing elevated EF-3 protein levels are more sensitive to the aminoglycoside antibiotics hygromycin and paromomycin. These drugs are known to increase translational errors. This observation suggests that EF-3 may indirectly affect translational accuracy.